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MOBILE COMMUNICATION DEVICE CALL BARGE-IN 



CROSS-REFERENCE TO RELATED APPLICATIONS 

This application contains subject matter that is related to the subject matter of the 
following applications, which are assigned to the same assignee as this application. The 
5 below-listed applications are hereby incorporated herein by reference in their entireties: 

"MOBILE SWITCHING CENTER FEATURE GROUP," by Barclay, et al., Serial 
No. , co-filed herewith. 

TECHNICAL FIELD 

The invention relates generally to wireless communication networks, and more 
10 particularly to priority incoming calls to users of mobile communication devices. 

BACKGROUND 

As mobile phone service costs have declined, more people use their mobile phone as a 
primary means of communication. Many people who use their mobile phone as a primary 
means of communication tend to heavily use their mobile phones. A priority user, for 

15 example, an emergency worker or family member, may have difficulty placing a priority call 
to such a target user who heavily uses a mobile phone as a primary means of communication. 
If the target user is engaged in a preexisting active call, the priority user may not be able to 
contact the target user. The priority user may receive a busy signal or voicemail prompt if the 
target user is not easily accessible. The target user may not be easily accessible because, for 

20 example, the target user does not answer the priority call on call waiting, does not have call 
waiting, or is currently using all of the lines available to the target user. To reach the target 
user, the priority user must call the target user back at a later time or leave a message. 
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Therefore, a need exists for an increase in accessibility by a priority user to a target 
user of a mobile phone engaged in a preexisting active call. 

SUMMARY 

The invention in one implementation encompasses an apparatus. The apparatus 
5 comprises a mobile switching center that performs a barge-in that allows a first user to 
communicate with a second user of a mobile communication device that is engaged in a 
preexisting active call. 

Another implementation of the invention encompasses a method. A barge-in is 
performed that allows a first user to communicate with a second user of a mobile 
10 communication device that is engaged in a preexisting active call. 

Yet another implementation of the invention encompasses an article. The article 
comprises one or more computer-readable signal-bearing media. The article comprises 
means in the one or more media for performing a barge-in that allows a first user to 
communicate with a second user of a mobile communication device that is engaged in a 
15 preexisting active call. 

DESCRIPTION OF THE DRAWINGS 

Features of exemplary implementations of the invention will become apparent from 
the description, the claims, and the accompanying drawings in which: 

FIG. 1 is a representation of one implementation of an apparatus that comprises a 
20 mobile switching component, a priority communication device, a mobile communication 
device, one or more additional communication devices, a home location register, and a visitor 
location register, and illustrates the mobile communication device and one or more additional 
communication devices engaged in a preexisting active call. 
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FIG. 2 is similar to FIG. 1 and illustrates a call leg of the priority communication 
device bridged with the preexisting active call. 

FIG. 3 is similar to FIG. 2 and illustrates a call leg of the one or more additional 
communication devices placed on hold. 

FIG. 4 is similar to FIG. 1 and illustrates the priority communication device acting on 
behalf of an additional communication device. 

FIG. 5 is an exemplary partial message flow of the implementation of the apparatus of 
FIG. 1 that illustrates the mobile switching center performing a barge-in. 

DETAILED DESCRIPTION 

Turning to FIG. 1, an apparatus 100 in one example comprises a mobile switching 
component 102, a priority communication device 104, a mobile communication device 106, 
one or more additional communication devices 108, a home location register 1 10, and one or 
more visitor location registers 112. The mobile switching component 102 synchronizes with 
the mobile communication device 106. For example, the mobile switching component 102 
routes calls to and from the mobile communication device 106. The mobile switching 
component 102 in one example comprises a home mobile switching center ("MSC-H") 114 
and one or more visited mobile switching centers ("MSC-V") 116 that cooperate to route 
calls to and from the mobile communication device 106, as will be appreciated by those 
skilled in the art. The home mobile switching center 114 and visited mobile switching center 
116 in one example comprise an instance of a recordable data storage medium 118, as 
described herein. The mobile switching component 102 bridges and/or disconnects call legs 
of the priority communication device 104, call legs of the mobile communication device 106, 
and/or call legs of the additional communication devices 108, as described herein. 



4 LUC-455/Barclay 7-52-6-7-5 

The priority communication device 104 in one example comprises an operator 
terminal, emergency worker terminal, or priority user terminal. A priority user of the priority 
communication device 104, for example, an operator, emergency worker, or family member, 
employs the priority communication device 104 to communicate with a target user of the 
5 mobile communication device 106. The priority communication device 104 cooperates with 
the mobile switching component 102 to allow the priority user to communicate with the 
target user. For example, the priority communication device 104 comprises a call leg 120 to 
the mobile switching component 102. The mobile switching component 102 bridges and/or 
disconnects the call leg 120 with other call legs, as described herein. 

10 The priority communication device 104 in one example sends an authorization code to 

the mobile switching component 102. The mobile switching component 102 performs a 
barge-in to allow the priority user to communicate with the target user through employment 
of the authorization code. For example, the mobile switching component 102 performs the 
barge-in upon receiving and/or verifying the authorization code. In one example, the 

15 authorization code comprises one or more integrated services digital network user part 
("ISUP") messages, for example, an initial address message ("IAM"). The initial address 
message in one example comprises an operator services information parameter, for example, 
a special handling type. The mobile switching component 102 employs the operator services 
information parameter to perform the barge-in. In another example, the authorization code 

20 comprises a dialed number. For example, the mobile switching component 102 employs a 
priority number dialed by the priority user to perform the barge-in. The priority number may 
be dialed during a voicemail prompt or busy signal. In another example, the authorization 
code comprises a calling party category, such as the ISUP calling party category parameter. 
The mobile switch component 102 employs a list of ISUP calling party categories designated 

25 as priority users that are provided barge-in privileges. In yet another example, the mobile 



5 LUC-455/Barclay 7-52-6-7-5 

switching component 102 employs a list of priority users designated by the target user to 
determine that the incoming call is from a priority user. The mobile switching component 
102 compares an identifier of the priority user, for example, a calling party number, with the 
list of priority users to determine that the incoming call is from a priority user. 
5 The mobile communication device 106 in one example comprises a mobile phone 

and/or personal digital assistant. The target user employs the mobile communication device 
106 to send and receive phone calls and/or data. The mobile communication device 106 
cooperates with the mobile switching component 102 to allow the target user to communicate 
with the priority user and/or additional users of the additional communication devices 108. 

10 For example, the mobile communication device 106 comprises a call leg 122 to the mobile 
switching component 102. The mobile switching component 102 bridges and/or disconnects 
the call leg 122 with other call legs, as described herein. 

The mobile communication device 106 in one example communicates one or more in- 
band and/or out-of-band indications to the target user, as described herein. Exemplary in- 

15 band indications comprise indications sent to the mobile communication device 106 over a 
voice channel, for example, background noise and audio tones. Exemplary out-of-band 
indications comprise indications sent to the mobile communication device 106 over a data 
channel, for example, a vibration request or flashing of the mobile communication device 
106. 

20 The mobile communication device 106 and the mobile switching component 102 in 

one example cooperate to provide a user interface to the target user. The user interface 
allows the target user to input one or more designations of priority users that may initiate a 
barge-in. For example, the target user employs the user interface to designate family 
members and close friends as priority users. In a further example, the mobile switching 

25 component 102 comprises a list of additional priority users, for example, operators and 
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emergency personnel, for target users of the mobile communication device 106. Upon 
receiving an incoming call for the target user of the mobile communication device 106, the 
mobile switching component 102 determines if the incoming call is from a priority user. 

The additional communication devices 108 in one example comprise public switched 
5 telephone network ("PSTN") terminals, internet protocol ("IP") telephony devices, and/or 
other mobile communication devices. The additional communication device 108 cooperates 
with the mobile switching component 102 to allow the additional user of the additional 
communication device 108 to communicate with the target user. For example, the additional 
communication device 108 comprises a call leg 124 to the mobile switching component 102. 

10 The mobile switching component 102 bridges and/or disconnects the call leg 124 with other 
call legs, as described herein. 

The home location register 110 and the visitor location registers 112 cooperate to 
determine a call path for the mobile communication device 106. As the mobile 
communication device 106 moves through areas of coverage of different mobile switching 

15 centers, for example, the home mobile switching center 114 and visited mobile switching 
centers 116, the mobile switching centers hand off synchronization with the mobile 
communication device 106. The mobile switching component 102 maintains an identifier of 
the mobile communication device 106. The identifier in one example comprises a mobile 
station ID, for example, a mobile identifier number ("MIN"), an international mobile 

20 subscriber identity ("IMSI"), or an international roaming mobile identifier number ("IRM"). 
In one example where the mobile communication device 1 06 is synchronized with the home 
mobile switching center 114, the home location register 110 determines a temporary local 
directory number ("TLDN") for the mobile communication device 106 through employment 
of the identifier. In another example where the mobile communication device 106 is 

25 synchronized with a visited mobile switching center 1 16, the home location register 1 10, the 
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visitor location register 112, and the visited mobile switching center 116 cooperate to 
determine the TLDN for the mobile communication device 106 through employment of the 
identifier, as will be appreciated by those skilled in the art. 

An illustrative description of exemplary operation of the apparatus 100 is presented, 
5 for explanatory purposes. Referring to FIG. 1, a target user of a mobile communication 
device 106 is engaged in a preexisting active call with one or more additional users of the 
additional devices 108. The mobile switching component 102 serves the mobile 
communication device 106. For example, the mobile switching component 102 bridges a call 
leg 122 of the mobile communication device 106 with one or more call legs 124 of the 

10 additional communication devices 108 for the preexisting active call. 

A priority user of the priority communication device 104 attempts to place a call, for 
example, an incoming call over a call leg 120, to the target user of the mobile communication 
device 106. The mobile switching component 102 employs an authorization code to 
determine that the incoming call is from a priority user. Other means for indicating that the 

1 5 incoming call is from a priority user will be apparent to those skilled in the art. 

Turning to FIG. 2, upon determining that the incoming call is from a priority user, the 
mobile switching component 102 in one example performs a barge-in to allow the priority 
user to communicate with the target user. For example, the mobile switching component 102 
bridges the call leg 120 of the priority communication device 104 with the call legs 122 and 

20 124 of the mobile communication device 106 and additional communication device 108. The 
priority user of the priority communication device 1 04 can then communicate with the target 
user of the mobile communication device 106. The mobile switching component 102 in one 
example allows the priority user, the target user, and the additional users to communicate 
with one another. 
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The mobile switching component 102 in one example communicates one or more 
indications of the barge-in to the target user of the mobile communication device 106. In a 
further example, the mobile switching component 102 cooperates with the mobile 
communication device 106 to communicate the indications to the target user. In another 
example, the mobile switching component 102 communicates one or more indications to the 
target user as well as the one or more additional users. The indications in one example 
comprise an entry indication and an exit indication. For example, the mobile switching 
component 102 communicates the entry indication upon a start of the barge-in, and 
communicates the exit indication upon an end of the barge-in. In another example, the 
indications comprise a background tone. For example, the mobile switching component 102 
cooperates with the mobile communication device 106 to play the background tone for a 
duration of the barge-in. In yet another example, the indications comprise intermittent 
indications. For example, the mobile switching component 102 communicates the 
intermittent indications at pre-determined intervals for the duration of the barge-in. 

The indications in one example comprise one or more in-band indications and/or one 
or more out-of-band indications. Exemplary in-band indications comprise audio indications, 
for example, the background tone played for the duration of the barge-in. Exemplary out-of- 
band indications comprise vibrations and/or flashing lights of the mobile communication 
device 106. The mobile switching component 102 in one example employs blank-and-burst 
signaling to communicate the out-of-band indications to the mobile communication device 
106 and/or the additional communication devices 108. 

Turning to FIG. 3, in another example, the mobile switching component 102 bridges 
the call leg 120 of the priority communication device 104 with the call leg 122 of the mobile 
communication device 106 and places one or more of the additional communication device 
108 on hold for the duration of the barge-in. For example, the mobile switching component 
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102 temporarily disconnects the call legs 124 of the additional communication devices 108 
from the call leg 122 of the mobile communication device 106 for the duration of the barge- 
in. The mobile switching component 102 in one example communicates one or more 
indications of the barge-in to the additional communication devices 108. Where the 
preexisting active call comprises a conference call between the mobile communication device 
106 and a plurality of additional communication devices 108, the plurality of additional 
communication devices 108 in one example can still communicate with one another while 
disconnected from the mobile communication device 106. 

Turning to FIG. 4, the apparatus 100 in one example further comprises an additional 
communication device 402. The priority user of the priority communication device 104 in 
one example acts on behalf of a user of the additional communication device 402. For 
example, the user of the additional communication device 402 attempts to place an incoming 
call to the target user of the mobile communication device 106. The target user does not 
answer the incoming call, and the user of the additional communication device 402 places a 
secondary call to the priority user of the priority communication device 104, for example, an 
operator. The operator of the priority communication device 104 sends a request for a barge- 
in to the mobile switching component 102. During the barge-in, the priority user of the 
priority communication device 104 alerts the target user of the incoming call from the user of 
the additional communication device 402. In one example, the target user disconnects from 
the preexisting active call and receives the incoming call from the user of the additional 
communication device 402. In another example, the operator of the priority communication 
device 104 initiates a bridge between the secondary call and the call leg 120. The user of the 
additional communication device 402 can then communicate with the target user of the 
mobile communication device 106. 
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Turning to FIG. 5, a message flow 502 in one example comprises an exemplary 
barge-in. The home mobile switching center 1 14 and the visited mobile switching center 116 
cooperate to route calls to and from the mobile communication device 106. The home mobile 
switching center 114 receives call requests for the mobile communication device 106. The 
5 visited mobile switching center 1 16 synchronizes with the mobile communication device 106. 
The home mobile switching center 1 14 routes calls for the mobile communication device 106 
through the visited mobile switching center 1 16, as will be appreciated by those skilled in the 
art. 

The home mobile switching center 1 14 receives a call request (STEP 1), for example, 

10 an initial address message ("IAM"), for a priority call from the priority communication 
device 104. The IAM message comprises a called party number equal to a mobile directory 
number ("MDN") of the mobile communication device 106. The IAM message further 
comprises an operator services information parameter that indicates that the user of the 
priority communication device 104 is a priority user. 

15 The home mobile switching center 114 determines a mobile identification number 

("MIN") of the mobile communication device 106. The home mobile switching center 114 
identifies the visited mobile switching center 1 16 through employment of the home location 
register 110. For example, the home mobile switching center 114 employs the MIN to 
request a location of and/or route to the mobile communication device 106 from the home 

20 location register 110 (STEP 2). The home location register 1 10 contacts the visitor location 
register 1 12 that the mobile communication device 106 was last registered with to request the 
route to the mobile communication device 106 (STEP 3). The visitor location register 112 
requests a temporary local directory number ("TLDN") for the mobile communication device 
106 from the visited mobile switching center 116 (STEP 4). The visited mobile switching 

25 center 116 determines the TLDN for the mobile communication device 106 and sends the 
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TLDN to the visitor location register 112. The visitor location register 1 12 returns the TLDN 
to the home location register 110 (STEP 6). The home location register 110 returns the 
TLDN to the home mobile switching center 114 (STEP 7), as will be appreciated by those 
skilled in the art. 

The home mobile switching center 1 14 sends a call request, for example, an IAM, to 
the visited mobile switching center 1 16 (STEP 8). The IAM comprises the TLDN and the 
operator services information parameter. The visited mobile switching center 1 16 confirms 
receipt of the call request to the home mobile switching center 114 and the priority 
communication device 104 (STEPS 9 and 10). For example, the visited mobile switching 
center 1 16 sends an address complete message ("ACM") to the home mobile switching center 
114, and the home mobile switching center 114 forwards the ACM to the priority 
communication device 104, as will be appreciated by those skilled in the art. 

The visited mobile switching center 116 performs a barge-in to allow the priority user 
of the priority communication device 104 to communicate with the target user of the mobile 
communication device 106 (STEP 1 1). For example, the visited mobile switching center 1 16 
bridges the call leg 120 (FIGS 1-4) and the call leg 122 (FIGS. 1-4) to connect the priority 
call. The visited mobile switching center 116 in one example sends a flash signal to the 
mobile communication device 1 06 to indicate the barge-in to the target user. 

Upon bridging the call legs 120 and 122, the visited mobile switching center 116 
sends a confirmation of the bridge to the home mobile switching center 1 14 (STEP 12). The 
home mobile switching center 114 sends a confirmation of the bridge to the priority 
communication device 104 (STEP 13). When communication between the target user and the 
priority user is finished, the visited mobile switching center 116 releases the priority call 
(STEP 14). 
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In another example, the mobile communication device 106 is synchronized with the 
home mobile switching center 1 14. The home location register 1 10 determines the TLDN for 
the mobile communication device 106, so STEPS 3-6 are omitted. The home mobile 
switching center 114 communicates with the mobile communication device 106 directly 
5 instead of routing through the visited mobile switching center 1 16, so STEPS 8, 9, and 12 are 
omitted, and STEP 11 is performed by the home mobile switching center 114, as will be 
appreciated by those skilled in the art. 

The apparatus 100 in one example comprises a plurality of components such as one or 
more of electronic components, hardware components, and computer software components. 

10 A number of such components can be combined or divided in the apparatus 100. An 
exemplary component of the apparatus 100 employs and/or comprises a set and/or series of 
computer instructions written in or implemented with any of a number of programming 
languages, as will be appreciated by those skilled in the art. 

The apparatus 100 in one example employs one or more computer-readable 

15 signal-bearing media. Examples of a computer-readable signal -bearing medium for the 
apparatus 100 comprise the recordable data storage mediums 118 of the home mobile 
switching center 114 and the visited mobile switching center 116. For example, the 
computer-readable signal-bearing medium for the apparatus 100 comprises one or more of a 
magnetic, electrical, optical, biological, and atomic data storage medium. In one example, 

20 the computer-readable signal-bearing medium comprises a modulated carrier signal 
transmitted over a network comprising or coupled with the apparatus 100, for instance, one or 
more of a telephone network, a local area network ("LAN"), the internet, and a wireless 
network. 

The steps or operations described herein are just exemplary. There may be many 
25 variations to these steps or operations without departing from the spirit of the invention. For 
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instance, the steps may be performed in a differing order, or steps may be added, deleted, or 
modified. 

Although exemplary implementations of the invention have been depicted and 
described in detail herein, it will be apparent to those skilled in the relevant art that various 
5 modifications, additions, substitutions, and the like can be made without departing from the 
spirit of the invention and these are therefore considered to be within the scope of the 
invention as defined in the following claims. 
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